Two-phase fluid infiltration into auriferous shear zones of the Hutti Mine, Southern India by Kolb, Jochen & Meyer, F. Michael
Geophysical Research Abstracts, Vol. 5, 05339, 2003
c© European Geophysical Society 2003
TWO-PHASE FLUID INFILTRATION INTO
AURIFEROUS SHEAR ZONES OF THE HUTTI
MINE, SOUTHERN INDIA
J. Kolb, A. Rogers and F.M. Meyer
Institute of Mineralogy and Economic Geology, Aachen University, Germany
(kolb@rwth-aachen.de/Fax: +49-241-8092153)
The Hutti Goldmine is situated in the Hutti-Maski Greenstone Belt of the Archaean
Dharwar Craton, India. Gold mineralization is confined to nine parallel, NNW-SSE
trending, steeply dipping, up to 10 m wide shear zones, which are hosted by amphi-
bolites and felsic metavolcanic rocks. Peak metamorphic conditions are constrained
to about 650◦C and 4 kbar. The auriferous shear zones were formed during retro-
grade ductile shearing (D2) of amphibolites at c. 530◦C and 3 kbar. These shear zones
were reactivated in the brittle-ductile regime (D3) at 300-400◦C. Gold mineralization,
alteration of the host rocks and gold-quartz veining indicate intense fluid flow and
fluid-rock interaction during both deformation events.
D2 shearing of amphibolites resulted in crystal-plastic deformation of plagioclase,
whereas hornblende forms porphyroclasts. In the outer domain of the shear zones, al-
teration occured mainly in the feldspar matrix, suggesting that macroscopic ductile
deformation provides permeabilities for the fluids by micro-fracturing. However, re-
crystallization of minerals obliterated any evidence of fracturing. Towards the center
of the reefs, the absence of the original mineralogy indicates increasing alteration and
water/rock ratio during deformation and mineralization. This is constrained by mass
balance calculations, which yield mass and volume increase of 16+/-6% and 12+/-6%
in the center of the shear zones decreasing significantly to the outer zones to values of
11+/-4% and 8+/-4%, respectively. The pervasive style of alteration indicates perva-
sive fluid flow and a mesh-like permeability structure of the shear zones. Oblique D3
reactivation of the shear zones resulted in the formation of a S2-S3 crenulation cleav-
age, comprising a distinct alteration assemblage in S3. Permeability is relatively low
along the S3 shear bands leading to fluid pressure build-up to lithostatic levels. This is
indicated by the formation of quartz shear veins and puzzle-like breccias, which refer
to episodes of hydraulic fracturing. The laminated texture of the quartz veins indicates
repeated fracture formation during D3. These fabrics suggest alternating episodes of
seismic and aseismic creep resulting from fluid pressure fluctuations.
The auriferous shear zones at Hutti show a characteristic variation in permeability
development and fluid flow with P-T conditions of deformation. Crystal-plastic D2
shearing at c. 530◦C provided a grain-scale mesh-like permeability resulting in steady-
state fluid flow. In contrast, D3 fault valve behaviour in the brittle-ductile regime
caused strongly episodic fluid flow during seismic events.
